PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2003-179526 
(43)Date of publication of application : 27.06.2003 

(51)int.CI. H04B 5/02 

G06K 17/00 
H01Q 7/00 



(21) Application number : 2001- (71)Applicant : SONY CORP 

377599 

(22) Date of filing : 11.12.2001 (72)lnventor : KOBAYASHI MIYUKI 

KANEKO MASAYASU 
HOSOMI HIROSHI 

(54) NON-CONTACT COMMUNICATION SYSTEM, AND AUXILIARY DEVICE 
AND METHOD FOR NON-CONTACT COMMUNICATION 




(57)Abstract: 

PROBLEM TO BE SOLVED: To extend a communication range. 
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SOLUTION: A non-contact communication system comprises an R/W device 11 
provided with an R/W antenna 22 resonating with a communication carrier 
frequency, a TAG device 12 provided with a TAG antenna 23 resonating with the 
communication carrier frequency, and an antenna sheet 61 operating as an 
antenna resonating with the communication carrier frequency. The R/W antenna 
22 is electromagnetically coupled with a first coupling part 1 12 of the antenna 
sheet 61, and a second coupling part 1 13 is electromagnetically coupled with the 
TAG antenna 23 by a circulating magnetic field around a lead of the second 
coupling part 1 13 or the TAG antenna 23 produced by a line current flowing 
through the lead. The R/W device 1 1 and the TAG device 12 carry out non- 
contact communication with each other via the electromagnetically coupled R/W 
antenna 22, the antenna sheet 61, and the TAG antenna 23. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st non-contact communication device equipped with the 1st 
antenna which resonates to a communication link carrier frequency, The 2nd 
non-contact communication device equipped with the 2nd antenna which 
resonates to said communication link carrier frequency, While it consists of non- 
contact communication auxiliary equipment equipped with the 3rd antenna which 
resonates to said communication link carrier frequency and said the 1st and said 
3rd antenna carry out an electromagnetic coupling By the circulation field which 
the line current which flows to the lead wire of said the 2nd or said 3rd antenna 
generated around said lead wire It is the non-contact communication system 
which said the 2nd and said 3rd antenna carry out an electromagnetic coupling, 
and is mutually characterized by carrying out a non-contact communication link 
through said the 3rd and said 2nd antenna at said 1st [ the ] which carried out the 
electromagnetic coupling of said the 1st and said 2nd non-contact 
communication device and said 3rd antenna, and a list. 
[Claim 2] It is the non-contact communication system according to claim 1 
characterized by for said the 1st thru/or 3rd antenna being a loop antenna, and 



the loop-formation area of said 2nd antenna being smaller than said the 1st and 
loop-formation area of said 3rd antenna. 

[Claim 3] Said 2nd antenna is non-contact communication system according to 
claim 2 characterized by approaching said lead wire of said 3rd antenna, and 
being arranged. 

[Claim 4] Said 2nd antenna is non-contact communication system according to 
claim 3 characterized by being arranged on said loop-formation side of said 3rd 
antenna. 

[Claim 5] Said 2nd antenna is non-contact communication system according to 
claim 3 characterized by being arranged so that the direction of a normal of said 
2nd antenna and the direction of a normal of said 3rd antenna may become 
perpendicular. 

[Claim 6] While adjusting the 1st value of a geometric coupling coefficient in case 
said the 1st and said 3rd antenna carry out an electromagnetic coupling in the 
1st distance between said the 1st and said 3rd antenna The 2nd value of a 
geometric coupling coefficient in case said the 2nd and said 3rd antenna carry 
out an electromagnetic coupling It adjusts to said the 2nd and loop-formation 
surface ratio of said 3rd antenna, and a list in the 2nd distance between said 2nd 
[ shorter than said 1st distance / the ] and said 3rd antenna. Non-contact 
communication system according to claim 1 characterized by making said the 1st 
and said 2nd value of said geometric coupling coefficient match with a 
predetermined value. 

[Claim 7] Said 1st non-contact communication device is non-contact 
communication system according to claim 1 characterized by having further a 
generation means to generate the carrier signal of said communication link 
carrier frequency, and a carrier-signal transmitting means to superimpose the 1st 
information on said carrier signal generated by said generation means, and to 
transmit to it. 

[Claim 8] A receiving means to receive said carrier signal to which said 2nd non- 
contact communication device was transmitted by said carrier-signal transmitting 



means of said 1st non-contact communication device through said the 1st thru/or 
said 3rd antenna, A power acquisition means to acquire power from said carrier 
signal received by said receiving means, The 1st information acquisition means 
which acquires said 1st information on which said carrier signal received by said 
receiving means is overlapped, Non-contact communication system according to 
claim 7 characterized by having further an information output means to output the 
2nd information, and a modulation means to change the receiving-end 
impedance of said 2nd antenna based on said 2nd information outputted by said 
information output means. 

[Claim 9] A detection means to detect the variation of said receiving-end 
impedance of said 2nd antenna from which said 1st non-contact communication 
device changed with said modulation means of said 2nd non-contact 
communication device through said the 1st thru/or said 3rd antenna, It is based 
on the variation of said receiving-end impedance of said 2nd antenna detected 
by said detection means. Non-contact communication system according to claim 
8 characterized by having further the 2nd information acquisition means which 
acquires said 2nd information outputted by said information output means of said 
2nd non-contact communication device. 

[Claim 10] The 1st non-contact communication device equipped with the 1st 
antenna which resonates to a communication link carrier frequency. By the 
circulation field which the line current which consists of the 2nd non-contact 
communication device equipped with the 2nd antenna which resonates to said 
communication link carrier frequency, and flows to the lead wire of said the 1st or 
said 2nd antenna generated around said lead wire It is the non-contact 
communication system which said the 1st antenna and said 2nd antenna carry 
out an electromagnetic coupling, and is characterized by carrying out a non- 
contact communication link mutually through said 1st [ the ] which carried out the 
electromagnetic coupling of said the 1st and said 2nd non-contact 
communication device, and said 2nd antenna. 

[Claim 1 1] Said the 1st and said 2nd antenna are non-contact communication 



system according to claim 10 characterized by being the loop antenna which has 
a loop-formation area different, respectively. 

[Claim 12] Said the 1st and said 2nd antenna are non-contact communication 
system according to claim 1 1 characterized by being arranged, respectively so 
that the direction of a normal of said 1st antenna and the direction of a normal of 
said 2nd antenna may become perpendicular. 

[Claim 13] It has the junction antenna which resonates to a communication link 
carrier frequency. Said junction antenna While an electromagnetic coupling is 
carried out to other 1st antenna which resonates to said communication link 
carrier frequency By the circulation field which the line current which flows to the 
lead wire of other 2nd antenna which resonates to the lead wire or said 
communication link carrier frequency of said junction antenna generated around 
said lead wire Non-contact communication auxiliary equipment which an 
electromagnetic coupling is carried out to said 2nd antenna, and is characterized 
by relaying the information and power which communicate between said the 1st 
and said 2nd antenna by non-contact. 

[Claim 14] the 1st bond part which said junction antenna has the capacitor which 
constitutes the resonance circuit which resonates to said communication link 
carrier frequency, and an inductance, and carries out the electromagnetic 
coupling of said antenna coil to said 1st antenna, and said 2nd antenna and 
electromagnetism - the non-contact communication auxiliary equipment 
according to claim 13 characterized by having the 2nd bond part to join. 
[Claim 15] It is non-contact communication auxiliary equipment according to 
claim 16 which is further equipped with a sheet-like base material and is 
characterized by forming said antenna coil and said capacitor by the pattern on 
Men of said base material. 

[Claim 16] Said the 1st and said 2nd bond part are non-contact communication 
auxiliary equipment according to claim 15 characterized by being constituted as 
said pattern of said same antenna coil. 

[Claim 17] It is non-contact communication auxiliary equipment according to 



claim 15 which the field of said base material consists of the 2nd Men who is not 
parallel to the 1st Men and said 1st Men, and is characterized by circulating 
through said pattern of said antenna coil over said 1st and said 2nd Men top. 
[Claim 18] Non-contact communication auxiliary equipment according to claim 17 
characterized by said 1st Men's direction of a normal and said 2nd Men's 
direction of a normal being perpendicular. 

[Claim 19] Said 2nd antenna is non-contact communication auxiliary equipment 
according to claim 18 characterized by approaching said pattern of said antenna 
coil currently formed on said 1st [ the ] arranged or said 2nd Men, and being 
arranged while being arranged on said the 1st or said 2nd Men. 
[Claim 20] While carrying out the electromagnetic coupling of said junction 
antenna and other 1st antenna which resonates to said communication link 
carrier frequency in the non-contact communication link auxiliary approach of 
non-contact communication auxiliary equipment equipped with the junction 
antenna which resonates to a communication link carrier frequency By the 
circulation field which the line current which flows to the lead wire of other 2nd 
antenna which resonates to the lead wire or said communication link carrier 
frequency of said junction antenna generated around said lead wire With said 
junction antenna by which was made to carry out the electromagnetic coupling of 
said junction antenna and said 2nd antenna, and the electromagnetic coupling 
was carried out to said the 1st and said 2nd antenna, respectively The non- 
contact communication link auxiliary approach characterized by relaying the 
information and power which communicate between said the 1st and said 2nd 
antenna by non-contact. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to non-contact 
communication auxiliary equipment and an approach at the non-contact 
communication system and the list which enabled it to extend a communication 
range about non-contact communication auxiliary equipment and an approach in 
non-contact communication system and a list. 
[0002] 

[Description of the Prior Art] IC (Integrated Circuit) card system to which non- 
contact communication technology was applied consists of so-called reader 
writer equipment (it is hereafter described as R/W equipment) which can store 
predetermined information in the IC card by non-contact while reading a portable 
IC card and the information memorized by the IC card by non-contact. 
[0003] That is, IC card system is a high system of the convenience which can 
write informational in non-contact, and is used in recent years as the alternative 
system of the conventional magnetic type card system represented by a 
commuter pass and the authentication card, or a physical distribution system. 
[0004] Moreover, an IC memory stores predetermined information in the store 
(for example, video cassette tape) of the tape system in which random access is 
impossible in index, and the non-contact communication system which enabled it 
to grasp the predetermined information without access to a storage easily by 
non-contact is used for it. 

[0005] As for such non-contact communication system, it is indispensable 



practically to operate in an instant only by holding up transponder equipments (it 
being hereafter described as TAG equipment), such as an IC card, in the field 
which R/W equipment generates. 

[0006] Therefore, in utilization of non-contact communication system, the 
distance in which the instant actuation is possible (distance between R/W 
equipment and TAG equipment), i.e., a practical communication range, needs to 
be secured. 

[0007] On the other hand, from the usefulness of non-contact communication 
technology, the application range is large and breadth and various TAG 
equipments are devised. For example, very small TAG equipment is devised as 
compared with the TAG equipment of the usual card size, 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the non-contact 
communication system with which this micro TAG equipment is used, the 
communication range was limited very much to short distance, and the technical 
problem that reservation of a practical communication range was difficult 
occurred. 

[0009] This invention is made in view of such a situation, and enables it to extend 

a communication range. 

[0010] 

[Means for Solving the Problem] The 1st non-contact communication device 
equipped with the 1st antenna with which the 1st non-contact communication 
system of this invention resonates to a communication link carrier frequency, 
While it consists of the 2nd non-contact communication device equipped with the 
2nd antenna which resonates to a communication link carrier frequency, and 
non-contact communication auxiliary equipment equipped with the 3rd antenna 
which resonates to a communication link carrier frequency and the 1st and 3rd 
antennas carry out an electromagnetic coupling By the circulation field which the 
line current which flows to the lead wire of the 2nd or 3rd antenna generated 
around lead wire, the 2nd and 3rd antennas carry out an electromagnetic 



coupling. The 1st and 2nd non-contact communication devices It is mutually 
characterized by carrying out a non-contact communication link through the 3rd 
and 2nd antennas at the 1st and 3rd antennas which carried out the 
electromagnetic coupling, and a list. 

[0011] The 1st thru/or the 3rd antenna are loop antennas, and the loop-formation 
area of the 2nd antenna can be smaller than the loop-formation area of the 1st 
and 3rd antennas. 

[0012] The 2nd antenna approaches the lead wire of the 3rd antenna, and can be 
arranged. 

[0013] The 2nd antenna can be arranged on the loop-formation side of the 3rd 
antenna. 

[0014] The 2nd antenna can be arranged so that the direction of a normal of the 
2nd antenna and the direction of a normal of the 3rd antenna may become 
perpendicular. 

[0015] While adjusting the 1st value of a geometric coupling coefficient in case 
the 1st and 3rd antennas carry out an electromagnetic coupling in the 1st 
distance between the 1st and 3rd antennas The 2nd value of a geometric 
coupling coefficient in case the 2nd and 3rd antennas carry out an 
electromagnetic coupling It adjusts to the loop-formation surface ratio of the 2nd 
and 3rd antennas, and a list in the 2nd distance between the 2nd and 3rd 
antennas shorter than the 1st distance, and the 1st and 2nd values of a 
geometric coupling coefficient can be made to match with a predetermined value. 
[0016] The 1st non-contact communication device can be further equipped with a 
generation means to generate the carrier signal of a communication link carrier 
frequency, and a carrier-signal transmitting means to superimpose the 1st 
information on the carrier signal generated by the generation means, and to 
transmit to it. 

[0017] A receiving means to receive the carrier signal to which the 2nd non- 
contact communication device was transmitted by the carrier-signal transmitting 
means of the 1st non-contact communication device through the 1st thru/or the 



3rd antenna, A power acquisition means to acquire power from the carrier signal 
received by the receiving means, The 1st information acquisition means which 
acquires the 1st information on which the carrier signal received by the receiving 
means is overlapped, An information output means to output the 2nd information, 
and a modulation means to change the receiving-end impedance of the 2nd 
antenna based on the 2nd information outputted by the Information output means 
can be established further. 

[0018] The 1st non-contact communication device can establish further the 2nd 
information acquisition means which acquires the 2nd information outputted by 
the output means of the 2nd non-contact communication device based on the 
variation of the receiving-end impedance of the 2nd antenna detected by 
detection means detect the variation of the receiving-end impedance of the 2nd 
antenna which changed with the modulation means of the 2nd non-contact 
communication device through the 1st thru/or the 3rd antenna, and the detection 
means. 

[0019] In the 1st non-contact communication system of this invention While the 
electromagnetic coupling of the 1st antenna of the 1st non-contact 
communication device which resonates to a communication link carrier frequency, 
and the 3rd antenna of the non-contact communication auxiliary equipment which 
resonates to a communication link carrier frequency is carried out By the 
circulation field which the line current which flows to the lead wire of the 2nd 
antenna of the 2nd non-contact communication device which resonates to a 
communication link carrier frequency, or the 3rd antenna generated around lead 
wire The electromagnetic coupling of the 2nd and 3rd antennas is carried out, 
and a non-contact communication link is mutually carried out between the 1st 
and 2nd non-contact communication devices through the 3rd and 2nd antennas 
at the 1st and 3rd antennas and list by which the electromagnetic coupling was 
carried out. 

[0020] The 1st non-contact communication device equipped with the 1st antenna 
with which the 2nd non-contact communication system of this invention 



resonates to a communication link carrier frequency, By the circulation field 
which the line current which consists of the 2nd non-contact communication 
device equipped with the 2nd antenna which resonates to a communication link 
carrier frequency, and flows to the lead wire of the 1st or 2nd antenna generated 
around lead wire The 1st antenna and 2nd antenna carry out an electromagnetic 
coupling, and the 1st and 2nd non-contact communication devices are mutually 
characterized by carrying out a non-contact communication link through the 1st 
and 2nd antennas which carried out the electromagnetic coupling. 
[0021] The 1st and 2nd antennas can be loop antennas which have a loop- 
formation area different, respectively. 

[0022] The 1st and 2nd antennas can be arranged, respectively so that the 
direction of a normal of the 1st antenna and the direction of a normal of the 2nd 
antenna may become perpendicular. 

[0023] In the 2nd non-contact communication system of this invention By the 
circulation field which the line current which flows to the lead wire of the'2nd 
antenna of the 2nd non-contact communication device which resonates to the 1st 
antenna or communication link carrier frequency of a non-contact communication 
device which resonates to a communication link carrier frequency generated 
around lead wire [ 1st ] The electromagnetic coupling of the 1st and 2nd 
antennas is carried out, and a non-contact communication link is mutually carried 
out between the 1st and 2nd non-contact communication devices through the 1st 
and 2nd antennas by which the electromagnetic coupling was carried out. 
[0024] The non-contact communication auxiliary equipment of this invention is 
equipped with the junction antenna which resonates to a communication link 
carrier frequency. A junction antenna While an electromagnetic coupling is 
carried out to other 1st antenna which resonates to a communication link carrier 
frequency By the circulation field which the line current which flows to the lead 
wire of other 2nd antenna which resonates to the lead wire or the communication 
link carrier frequency of a junction antenna generated around lead wire An 
electromagnetic coupling is carried out to the 2nd antenna, and it is characterized 



by relaying the information and power which communicate between the 1st and 
2nd antennas by non-contact. 

[0025] the 1st bond part which a junction antenna has the capacitor which 
constitutes the resonance circuit which resonates to a communication link carrier 
frequency, and antenna coil which acts as an inductance, and carries out the 
electromagnetic coupling of the antenna coil to the 1st antenna, and the 2nd 
antenna and electromagnetism it can have the 2nd bond part to join. 
[0026] A sheet-like base material is formed further and antenna coil and a 
capacitor can be formed by the pattern on the field of a base material. 
[0027] The 1st and 2nd bond parts can be constituted as a pattern of the same 
antenna coil. 

[0028] The field of a base material consists of the 2nd field which is not parallel to 
the 1st field and the 1st field, and it can circulate through the pattern of antenna 
coil over a 1st and 2nd field top. 

[0029] The direction of a normal of the 1st field and the direction of a normal of 
the 2nd field can be perpendiculars. 

[0030] The 2nd antenna approaches the pattern of the antenna coil currently 
formed on the 1st [ which has been arranged ] or 2nd field, and can be arranged 
while being arranged on the 1st or 2nd field. 

[0031] While the non-contact communication link auxiliary approach of this 
invention carries out the electromagnetic coupling of the junction antenna which 
resonates to a communication link carrier frequency, and other 1st antenna 
which resonates to a communication link carrier frequency By the circulation field 
which the line current which flows to the lead wire of other 2nd antenna which 
resonates to the lead wire or the communication link carrier frequency of a 
junction antenna generated around lead wire It is characterized by relaying the 
information and power which communicate between the 1st and 2nd antennas by 
non-contact with the junction antenna by which was made to carry out the 
electromagnetic coupling of a junction antenna and the 2nd antenna, and the 
electromagnetic coupling was carried out to the 1st and 2nd antennas. 



respectively. 

[0032] In the non-contact communication auxiliary equipment and the approach 
of this invention While the electromagnetic coupling of the junction antenna which 
resonates to a communication link carrier frequency, and other 1st antenna 
which resonates to a communication link carrier frequency is carried out By the 
circulation field which the line current which flows to the lead wire of other 2nd 
antenna which resonates to the lead wire or the communication link carrier 
frequency of a junction antenna generated around lead wire The information and 
power which communicate between the 1st and 2nd antennas are relayed by 
non-contact by the junction antenna with which the electromagnetic coupling of a 
junction antenna and the 2nd antenna was carried out, and the electromagnetic 
coupling was carried out to the 1st and 2nd antennas, respectively. 
[0033] 

[Embodiment of the Invention] Drawing 1 expresses the example of a 
configuration of the non-contact communication link basic system 1 by which this 
invention is applied. 

[0034] As shown in drawing 1 , the non-contact communication link basic system 
1 is a system in which the R/W equipment 1 1 which consists of the R/W main 
unit 21 and a R/W antenna 22, and the TAG antenna 23, the LS (Load Switching) 
modulation circuit 24 and the TAG equipment 25 that consists of the TAG main 
unit 25 carry out a non-contact communication link mutually. 
[0035] Although illustration is not carried out to the R/W main unit 21, the 
decoder circuit for decoding a coding network, a Manchester code, etc. which are 
encoded to the microcomputer for controlling a communication link, a 
Manchester code, etc., the subcarrier generation circuit which generates the 
subcarrier (carrier signal) of a predetermined communication link carrier 
frequency, the ASK (Amplitude Shift Keying) modulation circuit, the ASK 
demodulator circuit, the power amplification circuit, etc. are prepared. In addition, 
the conventional R/W main unit can be used as the R/W main unit 21 . Therefore, 
since he can understand easily the configuration and actuation of the component 



of the R/W main unit 21 to this contractor, detailed explanation is omitted. 
[0036] The R/W antenna 22 has the resonance circuit which consists of 
resistance Ra, a coil La, and a capacitor calcium. That is, the R/W antenna 22 
operates also as an LCR resonance circuit which resonates to a predetermined 
communication link carrier frequency while the part of the coil La operates as a 
loop antenna. 

[0037] The TAG antenna 23 has the resonance circuit which consists of 
resistance Rb, a coil Lb, and a capacitor Cb like the R/\N antenna 22. That is, the 
TAG antenna 23 operates also as a ****** LCRC resonance circuit to a 
predetermined communication link carrier frequency while operating as a loop 
antenna for the coil Lb part to carry out an electromagnetic coupling to the R/W 
antenna 22 by mutual-inductance M. 

[0038] Although illustration is not carried out to the TAG main unit 25, the 
memory for memorizing the power-source generation circuit for IC, a clock 
extract circuit, a logical circuit, an ASK demodulator circuit, and data etc. is 
prepared. In addition, the conventional TAG main unit can be used as the TAG 
main unit 25. Therefore, since he can understand easily the configuration and 
actuation of the component of the TAG main unit 25 to this contractor, detailed 
explanation is omitted. 

[0039] The LS modulation circuit 25 is a circuit where load resistance Rc and the 
MOS (Metal Oxide Semiconductor) switch 38 were connected to the serial. 
[0040] Next, actuation of the non-contact communication link basic system 1 is 
explained. 

[0041] If the TAG antenna 23 of TAG equipment 12 counters the R/W antenna 22 
of R/W equipment 1 1 in a predetermined distance (communication range) and is 
arranged, they will resonate, respectively to the communication link carrier 
frequency of the communication link carrier signal outputted from the R/W main 
unit 21 while carrying out the electromagnetic coupling of the TAG antenna 23 
and the R/W antenna 22 by mutual-inductance M by the field generated in the 
direction of a normal of the R/W antenna 22. Thereby, the non-contact 



communication link of R/W equipment 1 1 and the TAG equipment 12 can be 
mutually carried out now through the R/W antenna 22 and the TAG antenna 23. 
[0042] In the R/W main unit 21, while encoding, an ASK modulation is carried out, 
and the data (the 1st information is called hereafter) transmitted from the R/W 
main unit 21 are supplied to the TAG main unit 25 through the LS modulation 
circuit 24 at the R/W antenna 22 which is carrying out the electromagnetic 
coupling and the TAG antenna 23, and a list as an ASK modulating signal 
(communication link carrier signal superimposed on the 1st information). 
[0043] The supplied ASK modulating signal is decoded while getting over, in the 
TAG main unit 25, it serves as the 1st information on original, when this 1st 
information is data memorized by memory, the 1st information Is memorized by 
memory, and on the other hand, when this 1st information is information read-out 
directions data, based on the 1st information, predetermined information is read 
from memory. 

[0044] In addition, the signal of the dc component removed when an ASK 
modulating signal got over serves as power sources, such as IC (not shown). 
[0045] The data (the 2nd information is called hereafter) read from such 
responses or memory are supplied to R/W equipment 1 1 from TAG equipment 
12 as follows. 

[0046] That is, in the LS modulation circuit 24, a switch 38 is switched according 
to the 2nd information (data of 0 or 1), and the equivalent load (load of the circuit 
which consists of a TAG antenna 23 and an LS modulation circuit 24 (resistance 
Rc)) of the antenna of the TAG equipment 12 seen from the R/W antenna 22 is 
changed. 

[0047] This load effect appears as a load effect of the R/W antenna 22 in R/W 
equipment 1 1 by the electromagnetic coupling non-contact [ between the R/W 
antenna 22 and the TAG antenna 23 ]. Therefore, the R/W main unit 21 is 
decoding, while detecting this load effect as the amplitude fluctuation component 
(communication link carrier signal superimposed on the 2nd information), i.e., the 
ASK modulating signal, of a communication link carrier signal and restoring to 



this, and acquires the 2nd information. 

[0048] Thus, the non-contact communication link basic system 1 is a system 
which performs a non-contact communication link using an electromagnetic 
coupling, and the strength of this electromagnetic coupling relates to the 
communication range of the non-contact communication link basic system 1 
closely. 

[0049] Then, these people analyzed the modality of the electromagnetic coupling 
between the R/W antennas 22 and the TAG antennas 23 which were mentioned 
above as the so-called double alignment. Hereafter, the analysis result is 
explained. 

[0050] Namely, the coupling coefficient at the time of the criticality physically 
determined as the electromagnetic coupling between these antennas by the loss 
Q of each antenna circuit (Quality Factor) (The critical-coupling multiplier kO is 
called hereafter) exists, and it uses becoming the greatest transfer gain, when 
this is in agreement with the coupling coefficient (the geometric coupling 
coefficient k is called hereafter) exactly determined by geometric factors, such as 
an antenna configuration and distance. These people analyzed the modality of 
the electromagnetic coupling between the R/W antenna 22 and the TAG antenna 
23. 

[0051] Specifically, the critical-coupling multiplier kO is a multiplier showing the 
electrical characteristics of the antenna called for as shown to a degree type (1) 
by the Q value of each antenna circuit. 
[0052] 
[Equation 1] 

kO = -pJ=- • • • (1) 

i/QrQ2 

[0053] However, Q1 expresses the Q value of the R/W antenna 22, and Q2 
expresses the Q value of the TAG antenna 23. 

[0054] On the other hand, the geometric coupling coefficient k is a multiplier 
corresponding to geometric arrangement of both antenna, as mentioned above. 



[0055] When all the magnetic flux generated from one antenna crosses another 
antenna, Namely, when two antennas of the same magnitude oppose, 
respectively and are touched As the value of the geometric coupling coefficient k 
takes 1 which is maximum and is shown in drawing 2 A When two antennas are 
arranged in the middle on one shaft, the value of the geometric coupling 
coefficient k is estimated as shown in a degree type (2) (when each geometric 
pin center,large of two antennas is in agreement). 
[0056] 
[Equation 2] 



[0057] However, as shown in drawing 2 A, r2 expresses the path (diameter of a 
loop formation of Coil Lb) of the TAG antenna 23, and, as for x, r1 expresses the 
distance between the R/W antenna 22 and the TAG antenna 23 for the path 
(diameter of a loop fonnation of Coil La) of the RA/V antenna 22, respectively. 
That is, k (x) expresses the geometric coupling coefficient k in the distance x 
between the R/W antenna 22 and the TAG antenna 23. 

[0058] The distance x between the R/W antenna 22 and the TAG antenna 23 and 
correspondence relation with geometric coupling-coefficient k (x) calculated by 
this formula (2) are shown in drawing 2 B. 

[0059] However, the curve (3.6mm of diameters of an antenna) 41 expresses 
geometric coupling-coefficient k (x) in case the path of the R/W antenna 22 and 
the TAG antenna 23 is 3.6mm, respectively (when the path of both antennas is 
small respectively). 

[0060] The curve (10mm of diameters of an antenna) 42 expresses geometric 
coupling-coefficient k (x) in case the path of the R/W antenna 22 and the TAG 
antenna 23 is 10mm, respectively (when the path of both antennas is large 
respectively). 

[0061] The curve (the diameter of an antenna of 3.6mm and combination of 
10mm) 43 expresses geometric coupling-coefficient k (x) in case one path is 




• • • (2) 



3.6mm among the R/W antenna 22 and the TAG antenna 23 and another path is 
10mm (when a large path and a small path are put together). 
[0062] Now, since the Q value of a resonance system antenna like the RAA/ 
antenna 22 and the TAG antenna 23 is generally a high value consequently, as 
shown in a formula (1), the value of the critical-coupling multiplier kO turns into a 
small value. Therefore, in the non-contact communication link basic system 1 , a 
small value is applicable as a value of the geometric coupling coefficient k which 
will be in the optimal communication link condition. For example, when Q value of 
the R/W antenna 22 and the TAG antenna 23 is set to 10, respectively, the value 
of the critical-coupling multiplier kO is set to 0.1, and the non-contact 
communication link basic system 1 will be in the optimal communication link 
condition, when the value of the geometric coupling coefficient k is 0.1 . 
[0063] Thus, when the non-contact communication link basic system 1 is used, 
compared with the case where the system by which the resonance system is not 
constituted is used, a value also with the small value of the geometric coupling 
coefficient k which the value of the critical-coupling multiplier kO becomes small, 
consequently will be in the optimal communication link condition can be applied 
(when the system by which the resonance system Is constituted is used). 
[0064] In addition, the modality of the relation between geometric coupling- 
coefficient k (x) and the distance x between two antennas does not have great 
difference with a curve (the diameter of an antenna of 3.6mm, and combination 
of 10mm) 43, and a curve (3.6mm of diameters of an antenna) 41. That is, even 
if only one (one of the two) of antennas is enlarged, the communication range 
(distance between the antennas whose number is two) x from which the value of 
the geometric coupling coefficient k which will be in the optimal communication 
link condition is acquired is not extended so much. 
[0065] If only antenna of one of the two is enlarged when the value of the 
geometric coupling coefficient k which will be in the optimal communication link 
condition on the other hand is large (for example, when the geometric coupling 
coefficient k is 0.15 or more in the comparison with a curve 43 and a curve 41), 



the communication range x from which the geometric coupling coefficient k which 
will be in the optimal communication link condition is obtained will become short 
rather, 

[0066] Thus, (it is shown in drawing 2 B like) in the non-contact communication 
system 1 with which micro TAG equipment 12 is used, when the TAG antenna 23 
is smaller than usual it, there is the need that R/W equipment 1 1 and micro TAG 
equipment 12 are arranged at a short distance from usual (distance x between 
the R/W antenna 22 and the TAG antenna 23 is shortened) so that the value of 
sufficient geometric coupling coefficient k for a communication link may be 
acquired. 

[0067] Then, these people adopted the antenna sheet 61 as shown in drawing 3 
as a junction antenna (antenna with which to extend the communication link 
range was made into the purpose). 

[0068] That is, antenna coil Lc and Capacitor Cc are formed in the sheet-like 
substrate 71 as a pattern in the antenna sheet 61. 

[0069] In addition, the format will not be limited if Capacitor Cc is a thin thing. For 
example, a chip etc. is sufficient. 

[0070] Also as the closed circuit which consists of antenna coil Lc and a 
capacitor Cc, i.e., an LC resonance circuit which resonates to a predetermined 
communication link carrier frequency, as shown in drawing 3 B, this antenna 
sheet 61 operates, while the part of antenna coil Lc operates as a loop antenna. 
[0071] In addition, let mostly magnitude (diameter of a loop formation of Coil Lc 
(loop-formation area)) of the antenna sheet 61 be an equal in this example with 
the magnitude (diameter of a loop formation of Coil La (loop-formation area)) of 
the R/W antenna 22. 

[0072] Moreover, in this example, although the antenna sheet 61 is constituted 
as a sheet, if it is the configuration in which two actuation (actuation as a loop 
antenna and actuation as an LC resonance circuit) mentioned above is possible, 
that configuration will not be limited. 

[0073] By the way, if it is the case that the magnitude (diameter of a loop 



formation of each coil Lc and Lb (loop-formation area)) of the antenna sheet 61 
and the TAG antenna 23 is almost equal when the magnitude (diameter of a loop 
formation of each coil Lb and La (loop-formation area)) of the TAG antenna 23 
and the RA/V antenna 22 is almost equal namely, the theory top of the antenna 
sheet 61 is possible for being arranged as shown in drawing 4 . 
[0074] Namely, while the antenna sheet 61, the TAG antenna 23. and the R/W 
antenna 22 (loop-formation side of each coil Lc, Lb, and La) become parallel So 
that each normal from the geometric pin center,large (core of the loop formation 
of each coil Lc, Lb, and La) of each antenna may be in agreement The antenna 
sheet 61 can achieve the function of a junction-on theory antenna by the antenna 
sheet 61 being arranged between the TAG antenna 23 and the R/W antenna 22. 
[0075] However, as the non-contact communication link basic system 1 by which 
micro TAG equipment 12 is used was mentioned above, the magnitude (diameter 
of a loop formation of each coil Lb and La (loop-formation area)) of the TAG 
antenna 23 and the R/W antenna 22 differs very much. 
[0076] Therefore, when the antenna sheet 61 is applied to the non-contact 
communication link basic system 1 by which micro TAG equipment 12 is used, 
the magnitude (diameter of a loop formation of each coil Lc and Lb (loop- 
formation area)) of the antenna sheet 61 and the TAG antenna 23, as it will differ 
very much and is shown in the curve (3.6mm of diameters of an antenna, and 
10mm - put together) 43 of drawing 2 B As the antenna sheet 61 is shown in 
drawing 4 , even if it is arranged, the value of sufficient geometric coupling 
coefficient k is not acquired, 

[0077] Namely, as the antenna sheet 61 is shown in drawing 4 , when it has been 
arranged to the non-contact communication system 1 with which micro TAG 
equipment 12 is used, as for the antenna sheet 61, the function as a junction 
antenna cannot fully be demonstrated. 

[0078] In addition, arrangement as shown in drawing 4 means in fact that the 
antenna sheet 61 is arranged in the space between the R/W antenna 22 and the 
TAG antenna 23. That is, even if [ the arrangement shown in drawing 4 ] it is 



practical arrangement, it will be difficult the manufacturer etc. to actually arrange 
the antenna sheet 61, as shown in drawing 4 . 

[0079] Then, from a viewpoint of making the geometric coupling coefficient k 
match with the critical-coupling multiplier kO, these people analyzed about the 
arrangement location of the antenna sheet 61 in case the magnitude of the TAG 
antenna 23 and the antenna sheet 61 differs very much, and solved the suitable 
arrangement location of the antenna sheet 61 . Hereafter, the suitable 
arrangement location of this analysis result 61, i.e., an antenna sheet, is 
explained. 

[0080] In addition, the R/W antenna 22 is made very large and the antenna sheet 
61 has the magnitude of the R/W antenna 22 and equivalent extent held to the 
TAG antenna 23 as a prerequisite, for the purpose of the value of sufficient 
geometric coupling coefficient k being acquired to the R/W antenna 22, as 
mentioned above. 

[0081] In addition, since the R/W antenna 22 and the TAG antenna 23 have the 

relation of a duality, the following arguments are materialized even if the R/W 

antenna 22 and the TAG antenna 23 are replaced. 

[0082] Since the value of the critical-coupling multiplier kO becomes that a 

system is a dissonance system with a big value when the TAG antenna 23 and 

the antenna sheet 61 with which each magnitude differs very much are used, the 

value of sufficient geometric coupling coefficient k is not acquired. 

[0083] Then, as shown in drawing 5 A, the TAG antenna 23 and the antenna 

sheet 61 shall be arranged here, respectively, so that a system may serve as a 

resonance system. 

[0084] Namely, the location where it doubled and each medial axis (geometric 
pin center,large) of the antenna sheet 61 and the TAG antenna 23 has been 
arranged (the core of the TAG antenna 23) when the location arranged (0, 0, 0) 
is made into criteria, in the direction of a x axis, in x1 or the direction of the z-axis, 
only z1 shall be shifted and the TAG antenna 23 shall be arranged (the core of 
the TAG antenna 23 - a coordinate (0 x1, 0) - or (0, 0, z1) arranged) 



[0085] Drawing 5 B expresses the modality of the geometric coupling coefficient 
k of the antenna sheet 61 and the TAG antenna 23 in case the antenna sheet 61 
and the TAG antenna 23 have been arranged in this way. 
[0086] A curve (x shifts) 81 is the geometric coupling coefficient k of the antenna 
sheet 61 and the TAG antenna 23 in the case of the TAG antenna 23 having 
been shifted only for x1 in the direction of a x axis in drawing 5 B, and having 
been arranged (x1) (x1). 0 thru/or 30mm are expressed and, on the other hand, 
as for the curve (z shift) 82, only in z1 , the TAG antenna 23 expresses the 
geometric coupling coefficient k of the antenna sheet 61 and the TAG antenna 23 
in the case of having been shifted and arranged (z1) (z1 is 0 thru/or 30mm) in the 
direction of the z-axis. 

[0087] As shown in a curve (z shift) 82, when the TAG antenna 23 is shifted in 
the direction of the z-axis and has been arranged, or when [ as shown in a curve 
(x shifts) 81 , ] the TAG antenna 23 has been arranged without being shifted so 
much in the direction of a x axis, the value of sufficient geometric coupling 
coefficient k is not acquired (when the TAG antenna 23 has been arranged near 
the geometric pin center,large of an antenna sheet). 

[0088] On the other hand, as shown in 81 to one point, when the TAG antenna 
23 is shifted in the direction of a x axis about 17mm and has been arranged (i.e., 
when arranged the same flat-surface top of the antenna sheet 61, and near the 
lead wire of the antenna sheet 61), the value (k(17) =0.08) of the comparatively 
big geometric coupling coefficient k is acquired. 

[0089] Thus, if arranged, it can be more strongly influenced by the TAG antenna 
23 of the loop-formation field generated around the lead wire of the antenna 
sheet 61 . That is, an electromagnetic coupling will become stronger, if the TAG 
antenna 23 is arranged so that the flat surface (loop-formation side of the coil Lb 
of the TAG antenna 23) of the TAG antenna 23 may cross more magnetic-flux 
loop formations generated by the line current which flows to the lead wire of the 
antenna sheet 61. 

[0090] As shown in drawing 6 A, the field Hr from the R/W antenna 22 is received. 



induction of tlie electrical potential difference Is carried out, and, specifically, the 
antenna sheet 61 (antenna coil Lc) generates the induced current ir. This 
induced current ir builds the loop-formation field Ha around the lead wire of the 
antenna sheet 61. 

[0091] Therefore, in drawing 5 , although only analysis in case the TAG antenna 
23 and the antenna sheet 61 are on the same flat surface was performed, if it is 
the location which can use the loop-formation field Ha around [ lead wire ] the 
antenna coil Lc of the antenna sheet 61 as mentioned above, the arrangement 
location of the TAG antenna 23 will not be limited. That is, the TAG antenna 23 
and the antenna sheet 61 do not need to be arranged at the same flat surface. 
[0092] For example, as shown in drawing 6 B, it is good [ the antenna ] to be 
installed so that it may act on the loop-formation field Ha generated around [ the ] 
one side greatly while the TAG antenna 23 touches one of one side in the 
antenna pattern (antenna coil Lc) of the rectangle of the antenna sheet 61. In this 
case, the value of the geometric coupling coefficient k of the antenna sheet 61 
and the TAG antenna 23 is raised most. 

[0093] Moreover, as arrangement (arrangement as shown in drawing 6 B) of 
such a TAG antenna 23 is shown in drawing 6 C, the field Ht from the TAG 
antenna 23 is conversely transmitted to the antenna sheet 61 efficiently. 
[0094] In addition, as mentioned above (it is shown in the curve (x shifts) 81 of 
drawing 5 B like) It is arranged as the TAG antenna 23 and the antenna sheet 61 
are shown in drawing 6 B. (- for example, the case (as shown in 81 to one point) 
where the core of the TAG antenna 23 has been arranged at the coordinate (17, 
0, 0), and the value of) and the geometric coupling coefficient k turns into 
maximum Even if it is the case where it is set to k(17) =0.08, although 1 is not far 
filled with the value of the geometric coupling coefficient k, also in a 
comparatively small coupling coefficient, sufficient induced voltage can be 
obtained because the TAG antenna 23 and the antenna sheet 61 have a 
resonance system. 

[0095] When the TAG antenna 23 is arranged in the geometric pin center,large of 



the antenna sheet 61 on the other hand (when the core of the TAG antenna 23 is 
arranged (0, 0, 0)), The effect to the TAG antenna 23 of the loop-formation field 
Ha generated around [ lead wire ] the antenna sheet 61, And the effect to the 
antenna sheet 61 of the field Ht from the TAG antenna 23 becomes very small, 
consequently the value of the geometric coupling coefficient k becomes small 
rather (k (0) = set to about 0.015). 

[0096] This is a characteristic thing when the magnitude of the TAG antenna 23 
and the antenna sheet 61 differs very much. 

[0097] By the way, although non-contact communication technology has the very 
wide application range and various applied technologies are proposed, as 
mentioned above, when the specification of the R/W antenna 22 or the TAG 
antenna 23 is determined in the once designed non-contact communication 
system, the communication range of a system will be specified. 
[0098] That is, in the non-contact communicafion system with which the TAG 
antenna 23 was designed small, even if the R/W antenna 22 is designed greatly 
how much after that, as shown in the curve (the diameter of an antenna of 
3.6mm, and combination of 10mm) 43 of drawing 2 B, as long as the TAG 
antenna 23 is small, a communication range will balance the TAG antenna 23 
and will become very short. The same is said of reverse, and both antennas 
need to be enlarged in order to expand a communication range, as shown in the 
curve (3.6mm of diameters of an antenna) 41 and curve (10mm of diameters of 
an antenna) 42 of drawing 2 B. 

[0099] However, although it is also possible for R/W equipment 1 1 to have the 
design degree of freedom of a device, and to have a big antenna, the TAG 
equipments 12, such as a cassette standardized on the other hand, have the 
small design degree of freedom of a device, and it is difficult to have a big 
antenna. 

[0100] Then, as mentioned above, while the antenna sheet 61 using resonance 
phenomena is used for the non-contact communication link basic system 1 , it 
enables the R/W antenna 21 and the TAG antenna 23 to communicate by 



sufficient communication range througli tlie antenna sheet 61 by arranging it 
near the TAG antenna 23 appropriately. 

[0101] Moreover, the TAG antenna 23 and the antenna sheet 61 can be dealt 
with together by arranging the antenna sheet 61 near the TAG antenna 23. 
[0102] However, in order to use the antenna sheet 61 effectively as a junction 
antenna, the value of the geometric coupling coefficient k of the antenna sheet 
61 and the RA/V antenna 22 and the value of the geometric coupling coefficient k 
of the antenna sheet 61 and the TAG antenna 23 need to be adjusted 
appropriately, respectively. 

[0103] In this example, the value of these two geometric coupling coefficients k 
shall be matched with the value of the critical-coupling multiplier kO, respectively. 
The situation of matching of the critical-coupling multiplier k by this antenna sheet 
61 and the geometric coupling coefficient kO is shown in drawing 7 . 
[0104] In addition, drawing 7 B corresponds to drawing 5 B mentioned above, 
and, on the other hand, drawing 7 C supports drawing 2 B mentioned above. 
[0105] As opposed to the value of the critical-coupling multiplier kO lowered by 
the effectiveness of resonance as shown in curvilinear k(z)102 of drawing 7 C As 
geometric coupling-coefficient k (z) is matched in long distance z1 with the RNSI 
antenna 22 and the antenna sheet 61 and it is shown in curvilinear k(x)101 of 
drawing 7 B on the other hand With the antenna sheet 61 and the TAG antenna 
23, the difference in the magnitude of a very different diameter of an antenna is 
used, and geometric coupling-coefficient k (x) is matched [ near the lead wire of 
the antenna sheet 61 ]. 

[0106] By the way, if the antenna sheet 61 and the TAG antenna 23 are arranged 
in near when the magnitude of the antenna sheet 61 and the TAG antenna 23 is 
comparable, both will be in the condition of close coupling, resonance frequency 
will separate from a communication link carrier frequency, and the phenomenon 
in which sufficient resonance is not obtained in a communication link carrier 
frequency will happen. That is, about matching [ / near the antenna sheet 61 and 
the TAG antenna 23 ], it turns out that the difference in both magnitude is very 



effective. 

[0107] Thus, in fact, each matched antenna is arranged, as shown in drawing 7 A. 
[0108] That is, when the antenna sheet 61 is made into criteria, it is arranged so 
that, as for the RA/V antenna 22, the field (loop-formation side of Coil La) and field 
(loop-formation side of Coil Lc) of the antenna sheet 61 may become parallel, 
while the distance of the core and core of the antenna sheet 61 is set to z1 (only 
distance z1 leaves the R/W antenna 22 and the antenna sheet 61 , and they are 
arranged, respectively so that it may counter). 

[0109] Moreover, the TAG antenna 23 is arranged so that it may act on the loop- 
formation field around [ of the antenna pattern ] one side (lead wire) greatly, while 
distance with the core of the antenna sheet 61 is arranged x1 (one side of the 
arbitration of the antenna pattern (coil Lc) of the antenna sheet 61 near [ i.e., ]). 
[01 10] As shown in drawing 8 A, specifically, TAG equipment 12 can be arranged 
on the same flat surface so that side 61a of the antenna sheet 61 may be 
touched. 

[0111] Thus, the non-contact communication system 1 1 1 with which the antenna 
sheet 61 was added to the non-contact communication link basic system 1 of 
drawing 1 is constituted as shown in drawing 8 B. In addition, in drawing 8 B, the 
corresponding sign is given to the part corresponding to the non-contact 
communication link basic system 1 of drawing 1 . 

[01 12] In this example of a configuration, as mentioned above, the antenna sheet 
61 which is a junction antenna is arranged between the RA/V antenna 22 of R/W 
equipment 1 1 , and the TAG antenna 23 of TAG equipment 12. 
[01 13] The antenna sheet 61 is formed as a closed circuit which consists of a coil 
Lc and a capacitor Cc, as mentioned above. That is, the antenna sheet 61 
operates as an antenna for the 2nd bond part 1 1 3 of the coil Lc to carry out an 
electromagnetic coupling to the TAG antenna 23 by mutual-inductance M, and 
operates also as an LC resonance circuit which resonates to a further 
predetermined communication link carrier frequency while it operates as a loop 
antenna for the 1st bond part 1 12 of the coil Lc to carry out an electromagnetic 



coupling to the R/W antenna 22 by mutual-inductance M. 

[01 14] The 1st bond part 1 12 Is equivalent to the whole loop formation of the 

antenna pattern (coil Lc) of the antenna sheet 61 in drawing 8 A, and, on the 

other hand, the 2nd bond part 113 is mainly equivalent to one side 61a of the 

antenna pattern of the antenna sheet 61 . That is, as mentioned above, the 

electromagnetic coupling of the 2nd bond part 113 and TAG antenna 23 (coil Lb) 

is carried out by the loop-formation field which the line current which flows to the 

lead wire of the 2nd bond part 113 generates. 

[0115] Other configurations are the same as that of drawing 1 . 

[01 16] Actuation of the antenna sheet 61 is as having mentioned above, and 

since actuation of the non-contact communication system 1 1 1 is the same as 

actuation of the non-contact communication link basic system 1 of drawing 1 

fundamentally, those explanation is omitted. 

[01 17] In addition, the antenna sheet 61 and the TAG antenna 12 can be 
arranged free, if the conditions that the electromagnetic coupling of the antenna 
sheet 61 and the TAG antenna 12 is carried out by mutual-inductance IVI are 
fulfilled by the circulation field which the current which flows to the conditions 
mentioned above, i.e., the lead wire of the side of the arbitration of the antenna 
pattern (coil Lc) of the antenna sheet 61 , and the lead wire of the coil Lb of the 
TAG antenna 12 generated around such lead wire. 

[01 18] For example, it can be arranged as indicated in drawing 9 as the antenna 
sheet 61 and the TAG antenna 12, respectively. 

[01 19] Drawing 9 A is an example by which TAG equipment 12 and the antenna 
sheet 61-1 have been arranged on the flat surface which became independent, 
respectively. However, the 2nd connection 1 13 of drawing 8 B is mainly 
equivalent to side 61 -la of an antenna pattern (coil Lc). 
[0120] Drawing 9 B is the example formed with the plane sheet with which the 
substrate (sheet) 71 of the antenna sheet 61-2 consists of field 61-2a parallel to 
the flat surface, i.e., the x-y flat surface, of a L character mold, and field 61 -2b 
parallel to a x-z flat surface. TAG equipment 12 is arranged so that side 61 -2c of 



an antenna pattern (coil Lc) may be touched for example, on field 61 -2b. That is, 
the 2nd connection 113 of drawing 8 B is mainly equivalent to side 61 -2c of an 
antenna pattern (coil Lc). 

[0121] Drawing 9 C is the example formed like drawing 9 B with the plane sheet 
with which the substrate (sheet) 71 of the antenna sheet 61-3 consists of field 61- 
3a parallel to the flat surface, i.e., the x-y flat surface, of a L character mold, and 
field 61 -3b parallel to a x-z flat surface. However, field 61 -3b is smaller than field 
61 -2b of drawing 9 B, for example, is constituted by the magnitude which is 
extent in which TAG equipment 12 is settled exactly. That is, TAG equipment 12 
is arranged so that three sides of a field 61 -3b top, side 61 -3c of an antenna 
pattern (coil Lc) and the 61 to 3 d side, and side 61 -3e may be touched. That is, 
the 2nd connection 113 of drawing 8 B is mainly equivalent to side 61 -3c of an 
antenna pattern (coil Lc), the 61 to 3 d side, and side 61 -3e. 
[0122] Thus, arrangement in various forms where the location mounted, 
magnitude or the process in manufacture, etc. was taken into consideration is 
possible for the antenna sheet 61 and the TAG antenna 12, and since it 
approaches very much and can be arranged, the antenna sheet 61 and TAG 
equipment 12 can be employed as the same equipment if needed. 
[0123] If it puts in another way, the antenna sheet 61 and the TAG antenna 23 
can be regarded as an antenna of one. That is, if the antenna sheet 61 is used, 
even if the TAG antenna 23 is not changed, expansion of the communication link 
range can be attained easily. 

[0124] However, as mentioned above, the differences of the magnitude of the 
antenna sheet 61 and the TAG antenna 23 need to differ very much. It is 
because the antenna sheet 61 and the TAG antenna 23 need to be detached, it 
needs to be arranged and it is hard to say that expansion of the communication 
link range was attained easily practically now, in order to match the geometric 
coupling coefficient k with the low critical-coupling multiplier kO temporarily, when 
the magnitude of the antenna sheet 61 and the TAG antenna 23 is almost equal. 
[0125] Moreover, in the conventional communication system of making two 



antennas countering and communicating, it is unapplicable ability, especially a 
configuration method, i.e., the configuration method of making it arrange so that 
the direction of a normal of the antenna sheet 61-1 and the direction of a normal 
of the TAG antenna 23 of TAG equipment 12 may become perpendicular, as 
shown in drawing 9 A, and it becomes possible only after the method with which 
the loop formation field of the perimeter of antenna lead wire mentioned above is 
used is adopted. This configuration method fully demonstrates that effectiveness 
also in the following applications. 

[0126] That is, drawing 10 expresses the example of the videocassette structure 
of a system to which the non-contact communication system 1 1 1 of drawing 8 
was applied. 

[0127] Now, the videocassette system which consists of a videocassette 121 on 
which small TAG equipment 12 as shown in drawing 10 A was embedded, and a 
video cassette player 122 in which the R/W antenna 22 was attached is 
commercialized. 

[0128] In this system, when equipped with a videocassette 121 in a video 
cassette player 122, the TAG equipment 12 (TAG antenna 23) embedded on the 
videocassette 121 and the R/W antenna 22 attached in the videocassette 
recorder counter in a short distance, and a non-contact communication link is 
performed within a video cassette player 122. 
[0129] This TAG antenna 23 is manufactured micro according to the 
configuration of the videocassette recorder cassette 121, and is an antenna with 
which the communication link by access distance (inside of the video deca set 
player 122) was mainly made into the purpose. 

[0130] Without changing the TAG equipment 12 of videocassette 121 body also 
about such a videocassette 121, as shown in drawing 10 B, the communication 
range can be easily changed only by the antenna sheet 61 being added. 
[0131] That is, if the antenna sheet 61 formed in the shape of a sheet is stored in 
the videocassette case 122 together with a videocassette 121 as shown in 
drawing 10 B, it will mean that it was arranged by physical relationship with 
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[0137] Furthermore, since the antenna sheet 61 is used in contact with the TAG 
antenna 23, both can be treated by one and it becomes what has very high 
convenience in actual use. 

[0138] The antenna sheet 61 is antenna equipment with the comparatively high 
degree of freedom on arrangement further again while being able to realize with 
a very simple configuration called only 2 components with the capacitor Co of an 
antenna pattern (coil Lc) and a small capacity for adjusting resonance and being 
able to manufacture it at very little cost. ^ 
[0139] Therefore, although the TAG antenna 23 was unavoidably designed small 
from the reasons of a tooth space, the non-contact communication system 1 1 1 
with which the antenna sheet 61 was applied is an especially effective system, 
when extension of the communication range of TAG equipment 12 is required 
according to an application. 

[0140] Moreover, the non-contact communication system 1 1 1 can make two or 
more RA/V antennas other than R/W antenna 22 correspond to one TAG antenna 
23. That is, a manufacturer etc. can manufacture a system or equipment etc, with 
which various non-contact communication technology besides a videocassette 
system which can design two or more RI\N antennas according to the 
communication range corresponding to an arrangement tooth space or an 
application, consequently was mentioned above is used. 
[0141] Thus, non-contact communication system 111 is characterized by using 
the loop-formation field around [ lead wire ] an antenna, and the non-contact 
communication system using the field generated in the direction of a normal of 
the conventional antenna pattern flat surface (loop-formation flat surface of a coil) 
is a clearly different system. 

[0142] By the way, the technique of using the loop-formation field around [ lead 
wire ] this antenna is the case where the antenna sheet 61 is not used, and when 
the magnitude of two antennas differs very much, it can be applied similarly. 
[0143] That is, in the non-contact communication link basic system 1 of drawing 
1 . when the TAG antenna 23 has been arranged near [ center position 131 ] the 



antenna sheet 61 so that the direction of a normal and direction of a normal of 
the R/W antenna 22 may be in agreement as the R/W antenna 22 is shown in 
drawing 1 1 , when very large as compared with the TAG antenna 23, it becomes 
difficult [ RA/V equipment 1 1 ] to read information in TAG equipment 12. 
[0144] When the TAG antenna 23 has been arranged at a deep pool which, on 
the other hand, receives the loop-formation field generated around the lead wire 
of the R/W antenna 22, i.e., the edge location 132 neighborhood, R/W equipment 
1 1 becomes possible [ reading information in TAG equipment 12 ]. 
[0145] Thus, the technique (technique using the loop-formation field around 
[ lead wire ] an antenna) mentioned above is applicable to non-contact 
communication system which arranges a TAG antenna to the deep pool of a R/W 
antenna, and communicates to it. 

[0146] In addition, in drawing 1 1 , although the R/W antenna 22 is illustrated 
about the case of being very large, as compared with the TAG antenna 23, the 
technique (technique using the loop-formation field around [ lead wire ] an 
antenna) which the R/W antenna 22 mentioned above also about the case of 
being very small, as compared with the TAG antenna 23 is applicable. 
[0147] Moreover, in this specification, a system expresses a processing means 
and the whole equipment constituted by two or more equipments. 
[0148] 

[Effect of the Invention] According to non-contact communication auxiliary 
equipment and the approach, like the above, a communication range is 
extensible in the non-contact communication system of this invention, and a list. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of the non-contact communication 
link basic structure of a system to which this invention is applied. 
[Drawing 2] It is drawing showing the distance between each of the RA/V antenna 
of the non-contact communication link basic system of drawing 1 , and a TAG 
antenna, a path, and the related example of a geometric coupling coefficient. 
[Drawing 3] It is drawing showing the example of a configuration of the antenna 
sheet with which this invention is applied. 

[Drawing 4] It is drawing showing the example of a configuration of arrangement 
of the antenna sheet of drawing 3 . 

[Drawing 5] It is drawing showing the arrangement location of the antenna sheet 
of drawing 3 , and the TAG antenna of the non-contact communication link basic 
system of drawing 1 , and the related example of a geometric coupling coefficient. 
[Drawing 6] It is drawing explaining the related example of the arrangement 
location of the principle of the antenna sheet of drawing 3 , and the TAG antenna 
of the antenna sheet of drawing 3 , and the non-contact communication link basic 
system of drawing 1 . 

[Drawing 7] It is drawing showing typically the example of matching of the 
geometric coupling coefficient of the antenna sheet of drawing 3 , and the TAG 
antenna of the non-contact communication link basic system of drawing 1 , and 
matching of the geometric coupling coefficient of the antenna sheet of drawing 3 , 
and the R/W antenna of the non-contact communication link basic system of 
drawing 1 . 



[Drawing 8] It is drawing showing the example of a configuration of the non- 
contact communication system with which this invention by which the antenna 
sheet of drawing 3 was carried in the non-contact communication link basic 
system of drawing 1 is applied. 

[Drawing 9] It is drawing showing the configuration of the example of mounting of 
the antenna sheet of the non-contact communication system of drawing 8 , and a 
TAG antenna. 

[Drawing 1 0] It is drawing showing the example of the videocassette structure of 
a system to which the non-contact communication system of drawing 8 was 
applied. 

[Drawing 1 1] It is drawing showing the configuration of the application of 
arrangement of the TAG antenna of the non-contact communication link basic 
system of drawing 1 , and a R/W antenna. 
[Description of Notations] 

1 Non-contact Communication Link Basic System 1 1 R/W equipment 12 TAG 
equipment, 21 R/W main unit 22 A R/W antenna, 23 TAG antenna 24LS 
modulation circuit, 25 TAG main unit 61 An antenna sheet, 71 A substrate, 1 1 1 A 
non-contact communication device, 1 12 The 1st bond part 113 The 2nd bond 
part Ra, Rb, Rc Resistance La, Lb Coil Lc Antenna coil calcium, Cb, Co capacitor 
Ha, Hr, Ht Field ir, it Induced current 
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40 T. mmf^^l.X\^^^R/^T>7-i'2 2^^Z^lkG7>y^ 

:^2 3. ^SLmzLsmmm^2 4^^Lx. tag^^© 

2 5\zm^^n^. 

[0 0 4 3] TAG3tg®2 5JC^L^T> ^^^tl^cASK^ 

mm^\t. mm^n^t^h\zmn^nx7c<Dmi(r)m 
m^fjiO. c<Dmi(Dmm^^^'E'j\zm^^n^y'-^ 
T&o;^c«^, mi(Dmm\t;A=eu\zm^^n. -^r, 
c(Dmi<Dmmf)mmm^m\^m^y'-^x^^rzm 
®i<^««{cso'i^T. ^^oj:r)m^(Dmm^m 

50 [0 0 4 4] ^ii. ksmmm^f}mm^tirzm\zm^ 
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[0 04 5] Ctl^(DU7.:!i^>7.^rz\ty^'EUf)^^m^ 

(Dj:o\zikQmmi 2f)^^mmmi i\zm^^n^. 

[0 0 4 6] m-^. L S^I^[HlK2 4(ri5t.iT. ^2(7) 

(Dyyr-i-CDmmmfJi^m (TAG7>5":^2 3<hLS^ 
i^lHlSS2 4 (StaRc) h/)^^U^\B\^(DM.m f)^^m^ 

[0 0 4 7 ] C(DM.^^m\t. R/W^@l 1 {c4D(.iT 

ilfi«iilft-^(^S*i^ift^». fip-^ASK^Pft^ (^2 

[0 0 4 8] C(7)ct3tC. ^SMSftSfi^v-X^A 1 

1 



kO 



[0 0 4 9] *:msAfi, ±M\^rz^^n.m 

T>^±2 2<hTAG7>5^:h2 3 <h<7)raa>m«je^<^« 

[0 0 5 0] fip-^. z.tic:>(Dy>7'^m<Dnmi^'^\z 

^n^n<r>T>J^^^^(Om9^Q (Quality Facto 

r) \z^K^mmm\z^^^n^m^m(r>^^^M m 
10 T, es^jsg^^^ko^f^-r^) d^'^^ffiu. c:n7!i^*'^j:'p 

^Ati> R/WT>7^:^2 2 tTAG7>T':^2 3 tcoP«lcoa 

[0 0 5 1] :^^^wtcti. m^^^^^^mm. ^n^n 

<DT >7-^m^(Dm\z^-:>x:^^ (1) \Z7F^^n^^ 

20 [0 0 5 2] 
[|Sci] 

• — (1) 



[0 0 5 3] tztzx^. QHi. R/wy>5":^2 2(Dm^n ^h^\z. mm^mf&'^^m(r>m\tm±mx^^\^ii 

0. ^/i:. m2 A\z^^n^^o\z. 2-Do:>yy'7-rt^ 

30 $n^o 

[0 0 5 6] 
[»2] 



bT43D. ^tz. Q2«. TAGy>^:^2 3(Z)Qfii^^LT 
[0 0 5 4] »f5r^Wife'&«»kti. ±aibfcJ: 

[0 0 5 5] -:#C07>7^::h;&^^^^$nfc^Tcomm 



k(x) 



t; 



[0 0 5 7] tzfz\.. m2K\z^^n^^^\z. 
W^7>'T'r2 2<D^ (n-f ;Ha(0;l/— r2 
TAG7>-7^-:^2 3 0S (n-f ;i/Lbco;l/-:/g) ^, 
xtl. R/W7>^:^2 2 i:TAG7>-7^:^2 3 chcoFBlOffiBI 
^n^^n^UTli^o IP-^. k(x)Ji. R/W7>5=-:;h 
2 2 tTAG7>5=':^2 3 h(Oma:>^mx\Z^\'f ^WtM^m 
*g^^l^k^^LTV>^o 

[0 0 5 8] R/W7>^-:h2 2 <i:TAG7 >7^-:^ 2 3<hCDr0^ 
c^^Blx^:, ClcD^ (2) {CcfcOiKS^n/c^M^WSS 
^«^Sck(x)^(0*fiiEg|«g^^ ia2Bfc:^$nTl>^o 
[0 0 5 9] tztzX^. ft^ (7>7":^S3. Gmm) 4 1 
R/W7>7^:^2 2 (hTAG7>T":h2 3<7)g;5^'^n^*n 
3.6mmT^^S-& (ii^7>7^:h<OS75i^-^n-ien/h$l^ 
fiDj^M#«iK'&«Sck(x)^^LTli'5- 



(2) 



[0 0 6 0] ft^ {yy^^-rm^md 4 2^^, r/w7> 

7":h2 2(hTAG7>^:f2 :^(Dmf)^^n^n\^\mX^^ 
«^ ffi7>5=-:h(7>SI*^^n^*n:*C#li«^) <DjS(5r# 

40 ^^LTii^o 

[0 0 6 1] (7>^:>-g3. emm^lOmnKDm'&it) 
4 3ti, R/W7>5"::^2 2 ;fe J:mAG7 >7^:>- 2 3 0'5 
— :*c?)S7^^*3. 6mmT^0> t> "5 — :;^cog:^^*10iimi"e^ 

{5r^M*£^^Sck (x) b T 
[0 0 6 2] R/W7>7^:^2 2i5c^OTAG7>7^:^ 

2 3(^ct:'5J^cj:*g.^7>^:^(DQfiti-^6<jfCii5V^{iT 
^^tz^. "tcDiSm. ^ (1) tc::^$n-5ct^tc. 

50 mmyT.y'Ai^zi^i^^x^t. mmumm^mhu^mM 
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[0 0 6 3] c<Dj:o\z. 4mmmmm^zy:^^Aif}^ 
fsiD. "tcom^. mm^mm^mtu^^m^mis^^. lo 

[0 0 6 4] ta:^. ^f5I^e^)«S'&«g:k (x) <fc2 0CDT 
3. 6nimtl0min(7)ffi-&'U:) 4 3 <hft^ (7 >^:^g3. 6min) 

[0 0 6 5] m.mt^mm^mt^t^^m.m^m^^'^ 

«^k(7)fi;!;^*±€i>Jl^ (^J^^i, ftj^43<hft^4 1 20 
fit^^ <h ^ J^M^Mj^^CgSc k W# e> ilfiffifiSx 

[0 0 6 6] Z.(D^o\Z m2B\Z7^^n^^o\Z) . 

i\z^\^^x\'X. in"^> ikQT>'f-^2 3f)mn<D^n^ 
mm\z+^fmm^m^^%m(Dm^ 

%ibn^^o\Z. R/WS^Bl 1 i:S/jNM<7>TAG^® 1 2^ 

;&^*®l^J:0ia^ai{Ci2@$n^ (R/WT>7":^2 2 <hTAG 30 
T>7":h2 3<h(^)r^1co^ilx7&^*M<^n'&) i^^^T^^*^ 

[0 0 6 7] ^CT% *:mglAtl. ^mTyr-T VMm 

?L\t. m3\z7rz^n^^ofs.ryj-±iy^—h^i^mm 

[0 0 6 8] mt>. T>^:^i/-h 6 1 t\t. M^^t. 

1 \z/'<ii$^->tLxm^^tirzh<ox$>^. 

[0 0 6 9] fj:^. ^^/tf/^Ccti. mm(Dh(DX^n 40 
[0 0 7 0] C07>y^:ti^-he T>T•:^3-r 

m^mzi^m^^iz^m\B\^hi.xhW}i^r^o 

[0 0 7 1 ] Z.(Dm\Z^\^^X\t. T>5"t^y—h 

6 1©:;^^$ (ri-r;Hc©;l/-ys OP->^SS[) ) 

R/W7>7^:^2 2<0:*c^$ (3^;Ha<D;W-:/S 50 
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[0 0 7 2] ^;rc. ;i(7)CfijfC^(/^T(^. ry'r^iy—v 

[0 0 7 3] <hC5T, <£fCTAG7>x:^2 3 (i:R/WT> 
7^:h2 2(D;fc€r$ (-^n-ftK^n-f ;ULbihLaCO;U-yS 

-h6 1 <hTAG7>'r:^2 3(0:^^$ (^n^'na>r3'1' 

X%n\l. 7>7":h'>-h6 Ifi, 04fC^$n^J:3 

[0 0 7 4] ip-fc*, 7>T-::^i>--h 6 1 . TAG7>7=•:^ 
2 3, *5J:M^7>7^:>-2 2 (-etl^'tlO^n-r^Hc, L 
b, 4Dctr/LaCD;l.-7'B) :^^*¥fTtC}^j:^ <h t>{C> 
^'nc07>7^:^(^^fsi#M-tr>^- (^ti^'tion-r ;P 
Lc, Lb, :fei:macr);i/-7^<^4'/il0 t^^O^^n^fKO^ 
mff^-^^fv^^o\Z. Ty'r^iy--V^\t^. TAG7 
>^::h2 3 <!:R/W7>^:^2 2 (OfBltCgfi® :i ^ 
7>7=':^i--h6 l^i3gife±4^il7>7^:^co«eg^ 

[0 0 7 5] \.iP\.f^ii^i^. S/h^<7)TAGg® 1 2 Tij^^fig 
^^n^^j^MildSfigi^X^Alfl, Jiaibfc^ii'P 
(C, TAG7>7^:^2 3i:R/W7>7^:h2 2<0:fc#$ (-^n 
-^*n(03'<;HbtLa<^;i/-yg OU-y®«) ) i/^^S^c 

[0 0 7 6] «eoT, ®/h^C0TAG^ei 2;0^*fi6ffi$n 
^^^g^ft43lfiS8l'>X5^A 1 ^r7>'r•:^i^- h 6 1 ;^«jg 
ffl^nrc:^^> 7>-r-::hv- h 6 1 «i:TAG7>5='-:J-2 3 

^(D^^^ (^n^'n<7)r3<;nc<hLb<o;i/-7'g oi/- 
yffitt) ) \%^ftw^fs.^^t.\zuyy. ^2Boffl^ (7 

>^^^3. 6inm<hl0iiifflC^M'&-&) 4 3{C^$n^<^^ 
\Z. Ty'r'ti^-V^\tm^\Z7h^t\.^^^\zmW^ 

[0 0 7 7] IPt., @/h^c^TAG^gl 2 7j)^'figffi$n^ 
1 Jc^bT> 7>5^::h>--h6 17^)^* 
S4tc^$n^J;3JcBHg$nfc«^. 7>-7"::hv-h 
6 in, *«t7>5^:^i:bT<Z)«^<£+4J^{r5g»-r^il 

[0 0 7 8] m^\z^^ri^^of^umx. mm^ 

ten, R/W7>x:^2 2<hTAG7>5":^2 3i:<7)P«1<7)^FBl 

tc. 7>7";:^>--h 6 l7;>^6B®^n'5C:<h^ScftbTl.i 

Hn*>, mzmA\z^^n^uwtmwi^o:>^^w.m 
fzf^nxh. mmmm\t. 7>7":^>--h6 i ^04 
f,z^^ti^<ko^zmmzmm'thz:ii\tmmx^^. 
[0 0 7 9] ^z.x\ ^mmA\t. mM'^m^^^^m 
^m^m-^w^mo^z^y^y^-^it^ti^^vm.^f)^^. 

TAG7>7^:^2 StTy^-ry—hS 1 t(0±^^ibm 
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[0 0 8 0] 75:^, tSim^n^tLX. ±mLrzJ:o\z. 

TAGT>7"::^2 3{C^UT. mT >^i- 2 2^mrz±^ 

[0 0 8 1] fSi^. R/Wy >7^:^ 2 2 «i:TAG7 >'7^:h 23 10 
t\t^M(Omi^\Z^^Ct.fi^'b. MI7>^i-2 2tlkQ 

-So 

[0 0 8 2] ^tl^n(Di^^:^/)mtcmr<ii^TkQ7>^ 

i-2 3hT>^i-i^-h6 1 t^^^mm^n^m-^. >7. 

trio 

[0 0 8 3] ^CT\ i^7.^A^^^m^hf3:^<^o\Z. 
z:z:x\t. TAG7>^^2 3<hT>T-;:>-v-h6 1 20 

[0 0 8 4] IP"^, T>5^i-zy-h6 1 hlkQ7>y^-r 

^i^tixmm^nrzVLm (TkG7>7^'r2 3a:>^*L-ib^. 
(0, 0, 0) {zmm^nrz&m) ^mmt^nrzm 

TAGT>7^:^2 3;J>^\ x^*l5]tcxl/f frt> ^^cHztt 
:^rfi]lC2lAftt'>'7 h^nTlB^^ns (TAGT>^:h2 

3o4^.^l^;^^^ mm (xi, o, o) , (o. o. 
zi) fcia@$ti^) ^(Dt-r^. 30 

[0 0 8 5] laSBtl, c:(7)cfc^tCT>7=•:^>'-h 6 1 
<hTAGT>7^:t-2 3 ^7!)Wil$n;^S^^;::fefrt-5T>T• 
::h>-^6 1 <hTAGT>5"^2 3 tCD^f^^mm^^m 

(omm^^i^x^^^. 

[0 0 8 6] ia5Bf'43ViT. fflj^ (x'>:7 h) 8 1 
\t. TAG7>5"-:h2 3 ;^^'xa::^[^tCxl;^ctt >^ h ^nxga 
B^nrcJg^iC^3tt^7>7":^v-h 6 1 i:TAGT>5" 
•^2 3 t(D^f5i^Wj^^^ick(xl) (xHi> 0 7!;M3 0m 
m) ^^bT*3D, -:^r, ttj^ (zi^yh) 8 2^^, TAG 
r>5^:h2 3 7!?^*z^:^f6]{cz Ifz^zyy h^nriBB^ 40 
n)^c^^^c:fe^t^7>7=':^v-h 6 l <hTAG7>7^:>-2 
3i:a)^<pJ^Mi^^l^lSk(zl) (zl«. 07!iS3 0mm) 

[0 0 8 7] ffi^ (z i>:7 h) 8 2lZ7f:^n^J:o\Z. 
TAGT>5":^2 3 ^^*zW:^f$l(C>^ :7 H $tlTBHS$ nfc« 
^, (xv7h) 8 1 {c^$n^ci:'5(c. 

TAG7>•7^:^2 3 ;^^*xtt:;^f^fC$ ft<i: h ^n-TtrBB® 
^ntcm^ akQ7>y^i-2 3^^7>9'i->^-hCO^m 

^^^.m(Dm\m ^btifsi^^ so 
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[0 0 8 8] 8 1 — i.^tc^^nSctoic, tag 

T>y''r23f)^. xmyj\^^zm\imi^y h^nx^m^ 

07>7^:hS^-h6 lco»«|OigeitCgB®$n>t<fc^, 
itS5M;*s:#:^«fiiI^Wjte^«^»k(^>M (k (17) =0.08) 

[0 0 8 9] CCOct^lcBBB^n^i:. TAG7>7^:^2 

- y ^ S ^ J: 0 ?S < § 1 1 ^ c: <h T # ^ ^ ( I 

mt>. uQ7>9-r2 3<o^^m (tag7>^:*-2 30 
=i-r;nb<^;i/— y®) 7&^, 7 >y^-ri^— h e i <Dmwz 

mn^^^mmz^K}±^^nrzmwi)v-:f^j;:D^<m 
m^<^o\z. TAG7 >x:^ 2 3 7^^12® $nntf> mmi^ 

[0 0 9 0] 13 6 AtC^^n-Sct^tC. 7 

>^i-iy-b6 1 (7>7^•:^^^;^Lc) (t. R/W7>5^ 
^2 2:6^^a)^#Hr ^Sfrt. $ n. 

«tirS:5!^r^o ^lOS^mSStir;!^^. 7>5":h'>-h6 

1 (Dmm<Dmm^z)v-':fm^H a 

[0 0 9 1 ] iAe:DT, S5tC4S(.iT«, TAG7>7^:^2 

3 t7>y^'r>- h6i htt^m-^m±x$>^m^(Dm 
m(D^^mi:>nrzt)^. ±m\^rz^o\z. 7>5^:^'>-h 
6 I (D7 >9'i-zi-()viccommmm(D)v—ymmz<Dm 

mfJ^'^mU&mx^tlltli:. TAG7>5^:h2 3(7)SBB&S 
t^S^$n;^l.io IP"^. TAG7>7=':^2 3^7>'f-:^v 

- h 6 1 t/jm-^m^zmm-^n^'^^witu^^^o 

[0 0 9 2] mpLifi. memz^^n^^^iz. tag7> 

9-^2 3 7>y^-rzy-'h 6 l<Dm:^^(D7>5^'r/^ 
^ — > (7>y^-rzi^Jllc) (Dot>. l^^nf)^<D—m\Z 

t^T^tth^z. '^cD~7!i<Dmmi^z^±^n^)i-:fm 
^Ha\z±^<i^m^n^<^oizmm^n^t^^K c 

[0 0 9 3] ^rz^(DJ;:ofZlkG7>y^i-2 3(Oj^m 

meBiz^^n^^oysimm) ia6cic^$n^ 

i-iy-h6 1 \zmm^<&m^n^o 

[0 0 9 4] fcC^D, ±mvrz^OiZ (05B<^ftSI (x 

z^yh) 8 i\z7^i^n^^o\z) . UG7>7"r2 3t 
7>y^'rz^—h6 1 ^t^. m^B^z^-^ti^^o^zmm 
$n m^iit. ikG7>^':^2 3(D^^bf)^. mw. (1 
7, 0. 0) JciBB^n) , «f&r^w«g'&«»k(^M?&^ 

mi^mtu^Tzm"^ (s i ~ ij^^z^-^n^^ko^z. r 

(17)=0.08<!:;^j:o;rc«^) T^oTfe, ^M^^MIS^^ 
iSckcD<iJiii7&MtC{i«Ac;5:(.i;&^, TAG7>5^:^2 3 t7 
>7-^z^- K 6 1 iiT&^ftli^^W'r^ C <i:Tlt«W/h$ 

[0 0 9 5] TAG7>5^:»-2 3ib^7>y^'t->-h 

6 l<0«f5r#W-fe>i$'-{CiBB$nT^^fc«^ (TAG7 
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^) , 7>7^^>-h6 l(7)^^^;lffl^c^^$n^;^- 
[0 0 9 6] cnmAGr>7^:^2 3<h7>5^:^S^-^ 
[0 0 9 7] iic^T, tmmmmt^mm^'^^z^^mm lo 

fcct^tc. o ^c^i9:f^$ n;^c ft A tc^ 

[0 0 9 8] HP-^. TAGT>^:^2 3 ;0>VJn^ < I9:fh$n 

>7=':^2 2;&^;k:#<^ffi-$nrc^LTt), ia2B(Dffl«5 
(T>5^:^g3. 6iiim<hl0inmCOffi^i±) 4 3i,Z^^n^^ 

7^:^2 3lcJ.^^T#^^{;:M<;^oTb*'5o m^mm 
TfeO. ^2B<DftiK (T>7^:^m6Inffl) 4 1 

(yy^^-rmiom) 4 2 t\z^^n^j:oiz. mmmm 
[0 0 9 9] L-/)^i.t^^^i^. m^mi i\tm^(omn\^ 

[0 10 0] -ec:T% ±mi^rz^oi^z. ^mmm^mm 
vtzTyT-^z^-he itt^^^mMmmmmz^xy'Aiiz 
m^^^ti^tth\z. t^-o^n-^mmzikGT y^^-r 2 

3 0i&m\zmm^ri^Z.ti\Z^'DX. WY>y'ir2 1 

[0 10 1] s/i, T>'T'r^^—v^\mk^T>'f'r 

2Z<r>'&.m\Z^W^n^^t,\z^r>X. TAGT>5^::^2 

3 t.T^^-yi^- h 6 1 ti^-m\zw.^won^^t.ti^x 

40 

[0 1 0 2] fey^^L. 7>5^:^f>-h6 l^^*'t'ailT>7^ 

1 ^:R/WT>T-:^2 2^<;)^fpJ#M*g'gr«^kco{i^, 7 
>'T":h><-b6 1 <hTAG7>^:^2 3 iK^SM^M^-g- 

[0 10 3] ;i<7>W(C43liTti, Cin^»2oa)Sfsr^M 
^n^'ngg^^g^^^kOOMfC^^;/ 
5^>^y^n'5^<0(hT'2)o c:cD7>5r:^v— h 6 1 iCct 
^ B6#ie^«»k Sfnl^^MJg^^SckOa) V y^>^o^ 

m^f)^. ^rtc^^nrt^So so 
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[0 10 4] ^7B«, ±aib;/^c^5Btc3fc*fE: 
m7Z\t. ±aib;^cS2BtC^iCUT(/^^o 
[0 10 5] S7CC0fi«|k(z) 1 0 2\Z7j^^tl^^^ 

\z. ^m(D^S}^\z^'oxT^f^nftm!^^^mmQ(om 

\ZMLX. R/W7>7^::^2 2 t7 y'r't i^- h 6 1 iiT 
tiSJ^g|znci5l^T^fSl^Wig€r^Sck (z);i>^'-7^;/^>iy 

^7Ba)ffi^k(x) 1 0 1 tC:^$n'5J:'P 
tC, 7>7^:h'>-h6 1 <?:TAG7>^:^2 S^iTtiS)^* 

mtii^7>9-i-m<D±^^<Dmmmm^nx. 7>^ 
h- 6 1 <Dmi^<D&m\z:i^^^xmM^mm^%m 

[0 10 6] iiC^T. 7>7^':^>— H6 1 <hTAG7> 

'7^i-2 3t(Di^^^^^mmmx^^m'&. ry^^^i^- 
h^it.'\kQ7y'ri-2 3Li)^m.m\zum^n^h. m 

t^^9vnx\.^\^K mm^mmm.mz^^^x^'^t^v^m. 

h6 1 <!:TAG7>7":h2 3<h<?[>jaig{c:*5frt^^y5^>^ 

[0 10 7] c:(7)ct3fcbTv>y^>^$n/t^n^*n 
<07>T-:^f*, ^IStcfi. W^tf, ^7A(c^$n^<t 

[0 10 8] ip-^, Tyv-'T^y-v^xtm^t.^ntz. 
R/W7 >7=':h 2 2 f^, ^CDtt».^«h7>5^:^'>- h 

^\(n>^L-t.(D^n.tiH\t.u^^^^\z. ^(Dm (=3-r 

;Haa>;i/— y©) <h7>T-:^i^— h 6 1(DS (^-fjHc 
o;i/-yS) t;&^¥fTJc;^SJ:5tciBM^n§ (R/W7 
>^-:h2 2i:7>5^^>— H6 1 (ht^. Ig^z \ ft\^m 

[0 10 9] ^tz. TAG7>T':^2 3ti. 7>T•:^>'— 
h6 l<7)ct3.6^:00ffiffil;&^xnc, ip-^, 7>5^:^'>-H6 
1 c7)T>5^:^A^-> (3-r;l/Lc) coffilcco-jacojfi^ 

[0 110] m% Mz^.^n^^o\z. m 

TAG^M12Ji. y>y^i-iy-h6 KOme 1 a 

\zm'r^<ko\zm-^m±\zmm^n^z:hi!}^x^^o 

[0 1 1 1 ] C(0J:'5{c> ^l(D#NigMil«Sfil'>X5=' 

A 1 \zy>y^^i^- h 6 1 f)^mu^nrz^mmmmi^7. 
y^ixi 1 1«. 0 8 Brc^^n€)<fc'9fc«fie$n^o ^ 

ISSBtC^l^T, ^l(^)^^S^®fim]@i>X5"Al 

[0 112] z.(Dm^m^zii\f^x\t. ±mvrz<i:o\z. 

*iffi7>^:^'C^§7>5^:^v'-^6 1:6^ R/WSM 1 
1 C0R/W7 >7^:^ 2 2 iiTAGSB 1 2 (Z)TAG7 >5^:h 2 3 

[0 113] 7>5^:^'>-h6 1 ±aiL.;'S:<fc ^ IC, 
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Tiftf^fSiitfeic, -eoDn-f ;i.Lca)m2(^lS'&epi i 

3 Tj^mCT >7":^ 2 3 >:^i^ MTHfiSife 

[0 114] ^KOjg^gPl 1 2ti, laSATJ^. T> 

-y^mz^^^L. ^2(Djg'&gSl 1 3ti, ^tcT 10 

>7^:M^— h6 1<07>7^:^/^^— >C0 1':::>a)ja6 1 a 
tcffl^r^o IP*., ±aib^c^^tc, m2cDjg^gBl 1 

m2CD«S-&gBl 1 3 i:TAGT>7^:^2 3 (n-f^Hb) <h 

[0115] ^cDfttic7)«i^ti. HI 1 t.mmx$>^. 
[0 116] yy^-ri^-he Kommt. ±mi^rzm 

m^mzm i co#^ifiiifiSfiis>x7"A i (omr^^imm 
'r:$>^(Dx\ ^n^a^mmtmrn-t^o 20 

[0 117] 7^^, 7>T-::^v-h 6 1 <hTAGT>5^:J- 
12iH, JiatUfc^fr, fip-^, r>7":^'>-h6 1(^ 

n(E>(ommo:>mm^z±^Lrzmmmmz^r^. t>^^ 

[0 1 18] mX^t. 7>^^i^-h6 1 <hTAGy>^ 

:M 2 <hti^n^'n. ^9tc^$n^j;3(c:gae$n^ 30 

[0 119] ^9 Ati. TAGgei 2 iiT>^'riy-h 

6 1-1 ^^*^n'€=^nfflji:L;^c^MJiJc@se^n^MT^ 
"T-r/^^—y ;nc) cojae 1-1 atcffl^-rso 

[0 12 0] HQBti. 7>9-ri^-h 6 1 - 2 COSffi 
¥fT75:ffi 61-2a<hx-z W-WiZW-nUW 6 1 - 2 b 

ikGmmi2{t. m^^^i. ®6 i -2 b±. i^^-^ 40 

7>9-r/'^S^—> (ri-f^Hc) (7)32 6 1 - 2 c tcgr^ 
^\Z7>^-r/^i^-> (3>f;Hc) (7)3S6 1-2c 
[0 12 1] 09Cfi. 09B«i:l^«tC, T>5"-:h>— 

hei-3<Dmm (i^-h) 7 if)^. l^^so^b. ep 

x-y^®tcW?^^M6 1 -3 a^x-z^®tC^ 
fT^ffi6 1 - 3 b<h;J)^6«lfiK^n'5)^ffi«c7)>— hiCct 
0?^fi)c$n;t««jT»^o rcfzV. S6 1-3b«, ^9 
B(D®6 1 -2 bcfcO^>/h$<, M^tii. TAGKS 1 2 50 
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f)^TmvL^^mm<o±t^^zm0Si^n^. mt>. tags 

ill2fj:. ^Jx.tf> M6 1-3b±, f)^'07 y^-i-/^^ 

— > (n<;Hc) cojae l-3c, i26 1- 3d. ;fecfc 

tfiae 1 -3 ecosiatcj^-r^ct-DtcgBH^nso ip 

0 8 B<om2<Z)Jgg?gBl 1 3«. ^tC7>5^:f/1^ 

— > (H-fjHc) (7)32 6 l-3c, 3a61-3d, 
Ume 1 - 3 e JCffl^T^p 

[0 12 2] T>5^•:^'>-h6 1 tTAGT 

T>5^-:h>^-h6 1 (hTAGggl 2^^^^^^1i^c:|^::U 
T - (7) g ® ^ L T j1 ffl ^ n ^ C <h T ^ -5 o 
10 1 2 3] mmf^ts T>x^v-h6 1 <hTAG7 
>5"^ 2 3 <fc «-«^CD7 >'Ti-tVX^UT:itf)^'C^ 

IP*», T>T-:^'S^-H6 l^^'^ffl^nnt^. TAGT 

>9'i-2 3:^^^w,^nr^<xh. m^izmmmm(DU.i^ 
[0 I 2 4] tztzL. ±m\^rz<kv\z. yyj-yi^-v 

6 1 <hTAG7>^:^2 3 tC0;^c^^(7)^ti^/!:Wj:^i^:^ 

y>'7"t2 3^(r>^^^m^\m\.\i^^'^. ^fsr^wjs 
'^w^^t^^\^^^^^^^mss\z^v^y^^n^tz}^ 
\z\x. yyv-^i^-v^\ t.\kGyy^^ 2 3 t^tm^ 
nxum^n^>^-w:i^^K> . z.nx\%m.miz. ^^tc® 

[0 12 5] #fC> 1^9 Atc:^^n^cfc^;?^BSS 

-)5m. EP"^. T>7^:^v-h6 1 - 10fe^;&rfi]<i:TAG 
g®l 2(7>TAGT>5^:^2 3 (n^m-f5^t.iimm.t,U^ 

^^\zwM^^^^^^'bum.'^mx. 2^(Dy>^'r^ 

[0 12 6] m^. mio\^. msmmmmmiyT.^ 
Ai 1 \ i)mm^nrz\iv'^:h^L-j hiy7s^i^(DmAm 

[0 12 7] iKflE. 01 0 A\Z7F^^n^^ofS.^hm<01k 

mmi 2t<'m^^ih^nrz\iy'^id'^zv h i 2 i r/w 
y>'r^2 2f3mK>H^^^nrz\f:^:^ti^v hT'u-ir 

[0 12 8] ilCOi/XT^AtC^Sl^Tti. \i'T^ti'\lyV 

1 2 l:6«t:x^;t;'fe^y hyu— \'l 2 2 F«gfcS«$n;^c 
S^. f7^:t:^?ir^y h 1 2 1 fCffije>5i,^nrcTAGSil 1 

2 (TAGT>7":t-2 3) t'7^:t7^>y ^Jc:© 0 ft^t ^ 
n;rcR/W7>T--^2 2<h?J>^3fi!Eg|lc:i3l^T*tf^UT. t: 

hyu— \'i 2 2p^x^^mmMmt^nfyn 
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[0 12 9] C<0UQT>y'i'2 3^t. \£y^^y^y^:^ 

ir^y M 2 1 (Dmmz^i:>^xm4^m\zni^^nx:h 

[0 13 0] b 1 2 l\zmLX 

yiy'^tfUy h 1 2 l^i^<DUQmmi 2f}^^W^ 

- h 6 1 f)^mm^n^t:inx\ ^B{z^ommmmf)m 

^^n^ctf)^x^^o 

[0 13 1] IP-^, mi 0 BtC^^tl^ct^lC. v-h 10 
mzj^^^nrz7>y''ri^-h6 If)^. }:iy':ti3±yh 

12 1 t-m\Z}ly'-tt}-\ly h^-T. 1 2 2 ^Zl^isb^tl 
^t. y>^i-i^-h6 1 ^TkGT>9-i-2 3hf)^mm 

u&:mm^>xmm^tirz:i^i{zf^^. ^to^^^. tagt 

[0 13 2] mnr^t. lkGr>'ri-2 3(D±^:^ 
rc^t\Zf3:0. ^tlizmCfcmSm (^ly'^ti^ivh 

2 2\zmm^nxi^^mmmi itmnm 

[0 13 3] ilOJ:'5(CLT. 

h6 l7&^*3ij[jP$n^;^cttT. TAG^gl 2:^i^f)^^ 

^-Tzy-V^ lhh%\Z\iy'^ti'tv hi 2 1 tCff A 

^n^^(Dm^mmm\zf)^^rtznx. tmmm 

[0 13 4] ^iblC. 7>^i-iy-VQ lf)m?L\tm^ 30 

fcXo\z (lai 0 Bjc^^n-Sct^tc) , itfecosx-h 

;t;ir^y h-r>-x^y^X>'-ht^ (L^^) \zmm^ 
[0 13 5] Z.(D^o\Z. n^^'f^^/^T>^'r2 2\Z 

tCcfcoT, afiSE@iO*^^H:?:^^R/WT>7"3h2 2 tTAG 
y >^:^ 2 3 <Dm.^^t>'^X\tfS, < , R/WT >^:h 2 2 

try^-ri^-be i(Df&^^t)i^\zf3i^. :in\t^^ 40 

•5<h*R/W7>7^:h2 2;;&^e>H. TAG^® 1 2(hTyv"yif^ 

[0 13 6]gn^, T>'7^:^>— h6 Iti. /h$;5:TAG 
7>5^:^2 3<Difi^{Cii^(C|^e$n-5C:<htCJ:0. TA 
G7>■r•:^2 3;?i^*^S$tlfci:€r <h[^i;g!):i:^#r^C 
i:>0^*T^^o S^oT. ^it^^li, TAGy>7^:^2 3(D 

1 2 0ilfiffiBi^3^STSC:t^^T^-5o 
[0 13 7] ^^td. y^-T^:^^^-!- 6 1 «TAGT>7^ 50 
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^ 2 3\z^\.x^m^t\.^tz^\z. m^\x-mzm^ti 

[0 13 8] ^i^\Z^rz. 7>5^-:hv-h6 1«. 7> 
I ^^SCO^ -t- V :^ Cc t CO 2 O 5{IT<7)^ <h I i o 

mmf)^'^mx&^^th\z. mm±(D}^mmf)^it&mm 

i^7>y^i-mmx&^o 

[0 13 9] «e-DT. T>9'^z^-h6 if)mm^nrz 

#^jgft6iifivXxA 1 1 l\t. X^— X±C031*75^^-^ 

t^^#TTAGr>T":^2 3 7!?^Vh^ < I9:tl-$n?t;i>^, fflii 

tcf&i^TTAGS® 1 2 (ommmmcDmm^mM^n^m 
[0140] ^fc. ^mmmmzyx^j^ 1 1 1 , i o 

OTAGT>7^:^2 3tC^UT, R/Wr >5^:t- 2 2 j^^cOlS 

ig^^ti. mmx^-Ts^^mmizR^-otzmmmm^z^^ 

cxm^(Dm7>^i-^mifr^ctf)^x^. -^oym 

[0 14 1] C(7)ctatC. #^SS4®(iS/X7^Al 1 1 

S^Milfi X 7^ A <h ^ e> StS: -5 X A -e ^ -5 o 
[0 14 2] ^:0T>5^:^0«^;lH(D;^- 

[oi4 3]ipt>. m 1 mmmmm&mzy A i\z 

idl^^X. m?L\tt. my>9"t2 2mAQT>y^i-2 3\,Z 
itKLTKff:^^^^^^, ^1 1 (-:^;^ti^ck^{r, TA 
Q7>9-f'2 3f)^. 't<D^^:ff\^tm7>9-r2 2(Dm 

m:^\^t^^—^^ti^<ko\z. y>^i-zy—hei(D^ 

^L>&@1 3 l#jfilCgB®$nfc<h€. R/W^ei lit. T 
AG^Bl 2;;&^€>1fffi^^*ffi'6C:t;&^a!S«h;^^o 

[0144] -z^. R/wT >^:^ 2 2 (Dmn<Dm 0 \zm 

®13 2f*ifif'. lkGT>y^i'2 3^mm^nrz^:^. R 

/w^®i i\t. TAGS^gi 2t)^^mn^m^m^zhf)^ 
[0 14 5] c(o^o\z. ±mLrz^m (7>9-:^(Dm 

00 ^ {r TAG T > 7" :h ^ SB® U T MfiT S «?^#^SMjHS 
v X 7" A t C jg ffl $ n -5 C <fc T ^ ^ o 
[0 14 6] 7^43, mi HZ^\^^X\t. m7>^i-2 
2 mkQ7 >y^i- 2 3 \Zit^\^X&rz:k^\^^m^lZ'D\.^ 
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[0 14 7] ^fz. ^mmm^z^^'^x. ->x7^A<hti. 

to 1 4 8] 

mi] ^¥tm^mm^n^^mMmmmmiy7.y'A<D 
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^^zf. jm3(DTyy''rz^-htmimmmm 

ms] m3<D7>^^z^-hf)mi<D4mmmmm^ 
i^7.^j^{zmm.^nrz^mmf)mm^n^tmmmm>< 

ihQ7 >T'i-<Dmmm<om^^7ikrmx$>^o 
mio] msmmmmmzyT.^A^mm^nftify' 

mil] Sl(^#^j*MMftSEi>'X5='AC0TAGT>^ 
:^<fcR/WT>7=■:^(7)ffi®<7)JCffl^flJCO«tfiK€:^"r0"e$^ 

mn<Dmm] 

1 #^SEMjifia8i>'X5^A, 1 1 mmm, i 

2 TAG^M, 2 1R/W^^e. 2 2 R/WT>7=- 
20 2 3 TAGT>^:h, 2 4LS^|1[hI^, 2 

5 TAG^S®, 6 1 7>'T"ri^-h. 71 » 
IS. 1 1 1 #SftfciSft3SM. 112 mi (om^ 
^, 113^2 CD^^a^, Ra, Rb. Rc iSS, 
La, Lb n-f;]/, Lc T >7^:^n-r Ca, Cb. Cc=^ 
i'/^v-^'. Ha. Hr. Ht M^, ir. it m^mm 
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